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Abstract 

It has been recently demonstrated that the recurring high/low states in the peculiar binary V Sge 
can be explained by considering the limit-cycle oscillation involving negative feedback by the wind on the 
mass-transfer from the secondary star. We noticed, from the recent observations reported to the VSNET, 
the presence of a different state of recurring variations (recurrence time ~ 30 d) showing a gradual rise and 
a sudden drop in brightness. The observed features of this light variation arc unlikely to be reproduced by 
the limit-cycle oscillation mechanism involving a mass-transfer variation from the secondary star (Hachisu, 
Kato 2003). We suggest that the phenomenon originates from an unidentified intrinsic instability in the 
disk or in the wind of a high luminosity object as in V Sge. 
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1. Introduction 

V Sge is a peculiar variable star which has been re- 
ceiving outstanding attention from various researchers. 
The short-period binary nature of V Sge was revealed by 
Herbig et al. (1965), who classified it as a "nova-like" vari- 
able star mainly from the presence of high excitation emis- 
sion lines characteristic to novae and related systems. 1 
The nature of the binary components in V Sge was un- 
clear at the time of Herbig ct al. (1965). More recent ob- 
servations (e.g. Williams et al. 1986) suggested that the 
binary contains a compact accretor, which is most likely a 
white dwarf. Although there have been claims of different 
interpretations (cf. Locklcy et al. 1999), the recent detec- 
tion of the supersoft X-rays (Greiner, Teeseling 1998; see 
also Hoard et al. 1996 for a potentially different state) led 
to the re-classification of V Sge as a Galactic luminous 
supersoft X-ray source (SSXS) (Greiner, Teeseling 1998; 
Steiner, Diaz 1998; Patterson et al. 1998; Greiner 2000). 
In particular, Steiner, Diaz (1998) proposed a new class 
of variable stars (V Sge being its prototype) in line with 
the SSXS interpretation. 

V Sge is known to show long-term light variations char- 
acterized by high and low state, and occasionally with 
intermediate states (Simon 1996; Robertson et al. 1997; 
Simon, Mattei 1999; Simon, Mattei 2000). Although the 
origin of this light variation had long been a mystery, 
Hachisu, Kato (2003) recently proposed a mechanism in- 
volving time-evolution of the wind from a luminous white 

1 Although V Sge is widely recognized as a nova-like variable since 
this discovery of the binary nature, readers should bear in mind 
that the "nova-like" category of cataclysmic variables (CVs) at 
that time was different (cf. Kukarkin ct al. 1969) from the 
present one (cf. classification scheme from the disk-instability 
theory: Osaki 1996); the initial "nova-like" classification did not 
necessarily imply a CV. 



dwarf, time-evolution of the accretion disk, and negative 
feedback by the wind on the mass-transfer from the sec- 
ondary star. Although the light curve of V Sge between 
the years 1990-1996 seems to have been phenomenolog- 
ically well reproduced by this model, we noticed a sig- 
nificant departure in the 2003 light curve from what is 
expected from Hachisu, Kato (2003). We thereby report 
on this observation for future discussions and theoretical 
modeling. 

2. Observations 

We examined the observations of V Sge posted to 
VSNET Collaboration (Kato et al. 2003). 2 The obser- 
vations used y-band comparison stars, and typical errors 
of individual estimates arc smaller than 0.3 mag, which 
would not affect the following discussion. Figure 1 shows 
a segment of the 2003 light curve of V Sge showing un- 
usual light variation. The variation was characterized by 
a slow gradual brightening by 1.5 mag, followed by a sud- 
den drop within 3 d. This feature seems to recur with a 
time scale of ~30 d. 

3. Discussion 

Following the model by Hachisu, Kato (2003), the limit 
cycle oscillation responsible for the recurrence of low and 
high states in V Sge involves the negative feedback of 
mass-transfer caused by the stripping of the secondary 
star by the wind from the primary. As shown in Hachisu, 
Kato (2003), this process would naturally require grad- 
ual fading during the wind phase, in which the mass- 
transfer from the secondary is gradually reduced. The 
present observation shows the perfectly contrary sequence 

2 (http:/ /www. kusastro.kyoto-u.ac.jp/vsnet/). 
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Fig. 1. Light curve of V Sgc in 2003 constructed from the 
visual observations reported to the VSNET Collaboration. 

of high/low state transitions, showing a gradual brighten- 
ing and a sudden drop, with the amplitude comparable to 
the high/low state transitions observed previously. This 
difference can be best demonstrated by the comparison 
with figure 13 in Hachisu, Kato (2003). The recurrence 
time (~ 30 d) is also much shorter than what can be ex- 
pected from the reasonable parameter ranges presented 
in Hachisu, Kato (2003). This observation suggests that 
at least some stage of variations in V Sge is not driven 
by the limit-cycle oscillation involving the mass-transfer 
variation from the secondary star. 

V Sge displayed an evolution of its activity over the 
last ~70 years (Simon, Mattei 1999) and switched from 
one type of photometric activity to another on the time 
scale of years several times. The behavior in figure 1 then 
represents appearance of another type. 

Considering the present noticeable departure of V Sgc 
itself from the model light curves and the short transition 
time scale, a different mechanism should be sought, in- 
cluding the intrinsic instability in the disk or wind in a 
high-luminosity object. 

It would be worth noting that the symbiotic star CH 
Cyg occasionally shows high/low state transitions similar 
to that of V Sge (Kato 2000). If the variation in CH Cyg 
is indeed analogous to V Sge- type high/low state transi- 
tions, a mechanism involving the mass-transfer variation 
from the secondary star would not be able to explain the 
observed time scale in such a long-period binary as in CH 
Cyg. An alternative (although not yet identified) mecha- 
nism in V Sge might be a clue to understanding the com- 
mon underlying physics among a wide diversity of high- 
luminosity accreting systems ranging from V Sge stars to 
symbiotic binaries. It would be worth noting that a wind- 
driven mechanism has been proposed for variable mass- 
accretion rate in symbiotic binaries (Bisikalo et al. 2002), 
which may be also applicable to V Sge with strong winds 
(e.g. Lockley et al. 1999). 
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